people is partly or wholly due to the direct effects of HIV, to secondary effects from the chronic hyperimmune activation, to other immunological factors (e.g. cytokines, chemokines and tumour necrosis factor) in the CNS, or to other factors such as hepatitis co-infection and clade diversity. However, it is understood that: 4 n HIV does not infect the neurons and oligodenrocytes but the monocytes, microglia, astrocytes and endothelial cells. n Once in the CNS the virus persists and evolves into different strains independent of the systemic reservoir. n HIV is not evenly distributed in the CNS, and has a predilection for the basal ganglia. n HIV RNA levels in the cerebrospinal fluid do not correlate with those in the peripheral circulation, especially in advanced HIV disease.
Involvement of the basal ganglia accounts for the clinical distinction between 'subcortical dementia' seen in HAD and the 'cortical dementia' typically seen in Alzheimer's disease.
HAD occurs in approximately 10 -15% of all individuals with HIV/AIDS and is more common in late stages Neurocognitive impairment (NCI) occurs in 10 -60% of people living with HIV/AIDS (PLWHA), depending on the severity of the NCI and the stage of the disease. The clinical features and definitions have evolved over the past two decades. HIV-associated neurocognitive disorder (HAND) is a new term used to describe the spectrum of neurocognitive impairment seen in HIV/AIDS. The earliest to most advanced stages are asymptomatic neurocognitive impairment (ANI), minor neurocognitive disorder (MND) and HIV dementia (HAD), respectively. People with HAND have impairment on multiple cognitive domains, including attention, concentration, memory, executive function, motor functioning and speed of information processing, and sensory perceptual/motor skills deficits. The milder forms of HAND are easily missed. Diagnosis can be made on clinical grounds in the most severe cases; however, milder forms and confirmation of the diagnosis require neuropsychological testing. Screening tests have limited utility, especially in the milder forms of HAND. Individual subtests derived from longer neuropsychological batteries may be complementary in the diagnosis of HAND. Highly active antiretroviral therapy (HAART) has led to a 40% decline in the incidence of HAD. In the post-HAART era, HAD runs a more chronic course, is milder and is reversed in about a third of cases. However, HAART is not universally successful because incident cases occur in people on HAART. Overall HAART has been shown to be of benefit, and screening for HAND should be the standard of care for PLWHA. HAD is an AIDS-defining illness and patients qualify for HAART irrespective of their CD4 count. However, the benefit of starting ARVs for people with ANI and MND is currently inconclusive.
NEUROCOGNITIVE IMPAIRMENT IN PLWHA: CLINICAL FEATURES AND ASSESSMENT c l i n i c a l : d e m e n t i a

PatHOGeneSiS ePidemiOlOGY
of infection. 1 Less severe forms of HAND occur in 30 -60% of people infected with HIV, depending on the stage of the disease. 1 Approximately 17% of the people attending a highly active antiretroviral therapy (HAART) primary health clinic in Cape Town had some level of NCI, including HAND. 5 The epidemiology of NCI has changed distinctly with the introduction of HAART. In the pre-HAART era HAD was common and more severe, with death likely within 6 months of diagnosis. 6 The introduction of HAART led to a major decline in the incidence of HAD. 1, 6, 7 However, data from cohorts on long-term HAART in the USA show that incident cases of HAD occur despite HAART, that progression of HAD is variable, and that NCI seems to be milder. 1 The overall prevalence of HAND continues to rise, presumably owing to incomplete reversal or prevention of cognitive impairment, longer survival on HAART and an increasing HIV prevalence.
At present there are no guidelines that recommend specific HAART regimens for the treatment or prevention of HAND. However, epidemiological data suggest at least partial benefit in giving HAART to prevent and reverse HAND. [7] [8] [9] HAD is an AIDS-defining illness and people with HAD qualify for HAART irrespective of CD4 counts. There is therefore an urgent need to raise awareness and develop rapid screening tools to detect and monitor HAND.
Most clinicians can recognise frank HAD, but the more subtle HANDs are easily missed. HAND is: (i) a cognitive disorder, accompanied by (ii) motor dysfunction and/or (iii) behaviour problems.
Cognitive changes are problems with memory, decreased attention and concentration. These patients have decreased ability to learn new information and the speed at which they process information and mental tasks is slower than normal. Executive functioning, which includes planning, impulse control, organisation, abstract thinking and judgement, is also affected.
Motor changes are more subtle and are often missed. Patients complain of changes in their handwriting, tremor, and 'clumsiness' . They have gait abnormalities in the late stages.
Behaviour problems vary and range from aggression or marked isolation to the vegetative state seen in the late stages when patients are mute, immobile and incontinent. The presentation is similar to that of severe depression, because patients appear very apathetic and amotivated, with lack of initiative and psychomotor slowing.
The new classification requires systematic assessment of the following six domains: 3 (i) attention-information processing; (ii) language; (iii) abstraction/executive; (iv) complex perceptual motor; (v) memory; and (vi) sensory perceptual/motor. Assessment of these domains requires neuropsychological tests that are often not intuitive to the clinician. Most clinicians can test memory with 'bedside' tests; however, assessment of executive functioning and psychomotor speed is more difficult. The challenge is to translate these research criteria and recommend specific tests that can be widely used by non-neuropsychologists. We can recommend a few tests that can assess these various domains (Table II) .
The distinction between ANI, MND and HAD depends on: (i) the severity of impairment (when compared with population age-and education-appropriate norms for the above domains); and (ii) level of functional impairment in everyday activities at work, home or socially. 
minOR neUROcOGnitiVe diSORdeR
MND was previously called HIV-associated minor motor-cognitive disorder. MND has the same criteria as ANI, i.e. the patient has 1 SD abnormality on two of the six domains. Unlike patients with ANI, they have impairment in their daily activities, at work or in social functioning or homemaking. This can be by self-report or by observation by someone who knows the patient.
HiV-aSSOciated dementia
HAD is the most severe form of HAND. By definition patients have at least 2 SD abnormality on two domains, and these deficits cause significant impairment in everyday activities. 3 However, the clinical presentation can vary widely. In early HAD, the patient may appear depressed with apathy, lethargy and social withdrawal. Personality changes are not uncommon, and are often reported more by others than by the patient. In late HAD, psychotic symptoms may be prominent along with severe language dysfunction, verbal memory loss, seizures and mutism. The patient may be incontinent of urine and stool.
Neurological examination may show interruption of smooth ocular pursuit, slowing or inaccuracy of saccades, hyper-reflexia, 'frontal release' signs, slowing of rapid alternating movement of fingers, wrist or feet, and ataxia.
In the post-HAART era the progression of HAD has changed. Based on clinical observation of long-term treatment cohorts, three sub-types of HAD have been defined: 7
Sub-acute progressive dementia occurs in ARV-
naïve people and has a course similar to that observed in the pre-HAART era. 
Selected neUROPSYcHOlOGical teStS and tHe dOmainS aSSeSSed
testing is commonly used in psychiatry. In the first stage a brief, bedside cognitive screening test is administered and people who screen positive can then be subjected to more detailed testing in the form of a neuropsychological battery. See Fig. 1 for algorithm for assessing and managing newly diagnosed patients with HIV.
cOGnitiVe ScReeninG WORK-UP
The Mini-Mental State Examination (MMSE) was validated for distinguishing Alzheimer's dementia from other dementing disorders. 10 It is loaded with items that are representative of 'cortical' functions. Since HAND is primarily affects sub-cortical processes, the MMSE is not ideal. It is not useful in detecting the milder forms of HAND, and it is affected by age, education and cultural background.
11
The HIV Dementia Scale comprises four items -an anti-saccadic eye movement error task, timed alphabet, verbal memory and copying a cube. 12 Two of these items are timed and therefore more sensitive to subcortical functions. This scale has been used in the USA 13 and validated in South Africa. 5 However, observing the anti-saccadic eye movement requires training and is difficult for non-neurologists to administer. score. The maximum score is 52 points, and a score of ≤15 indicates the need for more extensive cognitive testing. This tests a limited number of cognitive domains and is dependent on level of education.
15
international HiV dementia Scale (iHdS). The IHDS was tested in the USA and Uganda and developed specifically for resource-constrained settings.
14 It has three subtests: timed alternating hand sequence, timed finger tapping, and recall of four items after two minutes. This test has many advantages over its predecessors: it is brief, it can be completed in 2 -3 minutes, and the patient does not need knowledge of English. It can be performed by non-neurologists and does not require any special equipment other than a stop-watch. The recommended cut-off score of 10 had 80% sensitivity and 55% specificity in the Ugandan study.
14 The specificity declines rapidly with small increment changes in the score, and this may limit its utility. While it has many advantages, validation studies are needed for our local population.
Neuropsychological battery.
Various neuropsychological test batteries have been proposed. Longer batteries may take as long as 9 hours and brief batteries as little as 1 -2 hours. Further, the absence of local population norms may limit their utility. 16 Work to develop brief, normed bedside tests is underway (Singh et al.
-unpublished data) focusing on the separate domains of memory and recall, attention and working memory, speed of information processing, executive functioning, and motor abnormalities. We have collected population norms for the following bedside tests: digit span forward, digit span backwards, trail making test A and trail making test B. While these tests require training to conduct and are likely to be beyond the reach of a busy primary care HIV clinical service, they have an important role to play as part of specialist referral to diagnose HAND.
antiRetROViRal tHeRaPY
HAART has lowered the incidence of HAND and improved patient outcomes, but HAART is not universally successful in reversing or preventing HAND. 1 While HAART can effectively suppress viral replication in the systemic circulation, its pharmacodynamics and effects on the virus in the CNS are less clear. ARVs, especially protease inhibitors, do not cross the blood-brain barrier easily and do not achieve significant levels in the CSF. There is some evidence that CNS-penetrating HAART (e.g. abacavir and zidovudine) may be effective in improving neuropsychological functioning. 8, 17 Growing evidence suggests that for milder neurocognitive disorders the use of antiretrovirals may slow progression or at least prevent severe forms of HAND.
However, owing to the lack of conclusive evidence that HAART can prevent or reverse neurological damage caused by HIV, the role of initiating HAART in asymptomatic individuals is undefined. 
